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PROBLEM TO BE SOLVED: To provide a method for the 
production of a microlens substrate having a microlens 
with more ideal lens form. 

SOLUTION: First, the surface of a prepared glass 
substrate 5 is polished. The processed and degenerated 
layer 59 formed on the surface of the glass substrate 5 
by polishing is removed by wet etching. Then, a mask 
layer having a pattern corresponding to recesses to be 
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glass substrate 5 is subjected to wet etching to form a 
large number of recesses on the glass substrate 5. The 
recesses are filled with a resin having a higher refractive 
index than that of the glass substrate 5 to form 
microlenses. 
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0. 8-2. 0lST'fc5:H^L<, 0. 9- 
50 1. SmmT?*>Z>Zk&£*)ft&L\t\ R/D&Z<D£ 
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[0 0 9 3] <6>&l:i. gj2 (g) KTF-rj; 5 ^ 

tki>\zmm&mm6 9 t 

[0094] &«+*S&;fci8f9u r/w 

^ ^ m 5/ ^ > x 1 - j: 0 ff p c <b *s T*£ 5 o 
[0 0 9 5] elicit). 12 (g) ICtjM-J; 51-, # 

(-^>r^nu^xffliuisp#^s^) 2^s#e> 

[0 0 9 6] <7>C(^J:5»wU"C»f>ttfcPflffl##^f 

[0 0 9 7] fljxitf, tfyxmmSVW&SfctefdLZtl 

SrJS^U &l>T% (Hit) ^TWl9 

$:Mt5^il^J:D, SI 2 (h) l^i~J;5l-, ^ 
^ d u><XSl£ 1 &#<5 ^ i: 6 Q 
[0 0 9 8] fc*5, 8 f&SKJSfcT 

[0 0 9 9] CO£5t-LTSJit£ftfc^^n WVX 
Mill ^7^StE5^*ft^Bflffl3 3ftSKtte>nfcBfl 

ffl##^7^s«2^Dgffl3dSKite>n*:Boi-, mmm 
[o i o o] m^Lfcj; wmnmrnfttei'^x 

Stilts?* uyX4 SfflWftU^XjgjRtJlifit^ 

[oioi] ^7^jb8^jri»««»«. mmtmm<D 
m&frb. mm* ztkntfrx&m 
oRMBasfRft £ l v * t (d -e*, 4 c £ aw* u v \ 

y >(DT f Tm&'**'wsm\z.m\**z»&\z.n, 
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[0 10 2] Xy^m&nmZte, l/^XSK 

1 0- 1 0 0 0 m 

mS£EdS»*U<, 2 0-1 5 0/iinSS^J:D8tl 
V\ fc*3, l**'**^*, 3t*#7*Jl8fflia>?>Alt£ 

m i 7 i ) * asatw-rs <t 5 i^^^^^s^ 

10 £0 (Cfl #7*ii8<£>J¥£l:J:> 0. 0 2~5ramefias 
0. 5-2mmaS^<tt)« 1 *LV\ 
[0 10 3] Wl9^fS, JlOJMtWIdtt. tf^* 

OSvM3L»|pi-t--5«8ffiBBwffi«ttt, 0. l-100/iin 

[0 10 4] **3. Da»##^7^S*E2«, -^-f * n 

[0105]lt uvXStg 1 n EJlTI-ifc 

20 ^6«*/^/wffl»«^*5J:t^**/^^«Wc>b. 

c c D^-^-f ^ p u vxm, *a«*^»-r>r 

[0106] < 8 ^ p 1 (D^/7^i 8 

±U1. BBP-l 1 l«r^Ti-SX7s/^^ hy 

^11 SrJgfifcL. ftV>"C. W^7y^-7 h y s/^^ 

1 l fc«5 £5fc8W»«fflti 2^r^-r-5w^tcJ: 

(IEI3#RSJ 0 

30 [0 10 7] /^ib\ X^ 5/^-7 h y 1 l*5J:t/^ 

[0108] y^^-^hy^xini «ttf, c 

r, AK A1-&&, Ni, Zn. Ti^CO^JH. 

[0 10 9] iSP^^mflll 2fi. ^^^7 
^>-;*-3rlM' K ( I TO) , ^fy^j'Am^ K (I 
O) . ^{b^X (Sn0 2 ) ftifCWrtStfCt^. 

[0 110] h y ^/^^ 1 111 flttf, X/ 

40 7^8±i:ftMift Mz-tmm, 

m) K-^-Jy yt-* hy vt* 1 1 tiSSWKSrfiKiBt 
&i^T\ ^5WK±JwBlp l l io^-yS:t 

S:ffv^K»KJ-BBP 1 l 1S:««U ^kv^T^ ffilEu 

[0111] ^/c, sp^^m^i 2fi, mm. 

y^o^Mttia <9 Kit 6 c 4: ds-et 

So 

[0 112] /jMb\ y^y^^ b y 1 1 fi. ^It 

50 4<xt>J:v\ 
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[0113] sxt. mfk'^^mttfamfc 1 o&m^it 

[0 1 14] I^BH^t"<t #38W<&ifcft'' 5 *A' 
(TFTM/W 1611 TFTSS («K£ieibS 
tR) 17^:, TFTSKi 7l:«^Sixfc»ft/^ffl 
^Sffiiot, TFTSffii7i:M^Mffi]S 
SI 0 toa»lc»A*ix*:«*J:9*6**JBl 8 fc 

[01 15] ffifi'^/WBttfplfflK 1 0 tt. * P U 

vXStSl^:, d^S-7>f ^ d !/yXSfi l ^1 
8±WRI+p>*i, BPlll^MStifc^^^^h 

1 i4r®5<t ^^m-f^titcmmmmm mmm®) 1 
[01 16] TFTStsi 7n ma*m 1 8<Dm£h&m 
^7^1*51 7 1 ±\cwmbtitL£&<Dmft\mMi 7 2 

fill 7 2|r»|£i--6#»^»ffll h7^^ (TFT) 

[0 117] CCOSTft^^l 6TU 
fplS« 1 0 (D^P^^m^ 12^ T F TSS 1 7 WfiSU 

Mil 7 2 4rdS»rft-fSJ:5lc T F tSS 1 7 tm& 
/^/Wf6]Iffil0^\ -£®WWBLT8^S*i 

[0 118] j37*mWL\ 7 111 ffij£^tc£ ?t£M$\ 

[0119] asuss i72(i, anwui 

«) 1 2fcoBBT**Mitff5wiK:J:9. 8 
^)***r«B»i-6 0 :<oaffltSi 7 211 #Jx.n B9 

[0120] mm V 7 ^17311 ifi^CO^fSi" 

»Jtil7 2|ig^^tv^o £fc. «ih7^ 
^^17 3fl H^U4v^»J»lH]l6Jc:SjttSn, fflS'J 
SMI 7 2-Mfc#&1" em^^^-r^o rtti^J:»9, IB 
SiJttffil 7 2^3E»«!0 s »J»SttS o 

[0121] fS^Ji 1 8 tt»*5«- (H**"f ) 

[0122] cwiisa^/n 6m a«\ im<D^ 

*tt&L;TcX7 h y 1 1 <£> iffl<£>BflP 111 

£ > 1 ffl^^nsijm^ 172^ frfrzmwmm 1 7 2 \z 
teffiztiitimnnmbrisitx* 1 7 3^ 11$ 

[0123] «ft/<*/^ffl»iaia« 1 o«**e>A«ufc 

aa-*-6»iw**s*ioo, stage 9, 0^8, x 
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7 5/^^h!i J/^^l 1 <D^P 111, 39I%3ilRl 
2, jftflJl 1 8, fl8iJQ4£l 7 2 X #7*g«l 7 1 £ 

«aj»fi3ti:<CoTV^-5, w<0AatttL<Z>fi3fc 
#f6]ll 1 8 Wftfi^WEfittfil^JSLtfil 

$J£;M6 0 Uc^ot, SS/^yH 6 SrSiS LfcA*f 

[01 2 4] :o«t?i:, JKfi^/n 6 11 -^-r^ d 

UVX4$rWLT*5t), L7^<b. n uvX4£i§ 

a LfcA*t# L 11 «**ix"C^7y^^hy vfxi 

1 comp 1 1 1 zmm-tZo lh, ^^ouyX4 

fl il&S&LfcJ: S«WfcuvX*gjR|;iiffi^>'X 
W^tut^o — 2u ^7s/^-7hy$/^^i i<n 
Ipi 1 ids»fi8StLrv><cv^«^-en A*f*Lii» 

20 *«f|S»"C^A«3tL^«ai^j|ifpjStt6o ^(Dtctb, m 

[0 12 5] :iO»fi/^/H 6lt #];tfl <&*n<£>* 
ifc|;i«fc0»ig3;h,fcTFT£ffii 7-t«*/^>u»»rti 
StRi OfcSrElfiJ*0!3®Ufe«, v— ^» (H^T) £ 

l»«<D*tA?L (IH^-f) J:9JS*«:ffiBll»rtic:ttA 

30 k&-?$Z> 0 ^(Dm, &m\zfcCX, 8fl/^;H6W 
A««^mW«»c«3feK«:|fi <9 t <t V\ 

[0126] ±|S^/^^/V. 1 6 til i&ifligib 

StR^: LtTFTSS^v>t^ ttiSKBSffii-T F 

[0 12 7] «T> ±E»ft/^/H 6*rfflV^fcia»ffl 

[oi28]S4ii *mw<n&Mmm7Fmw<nytmm 

40 [0129] PEI^-r J: 5 S^S^^^B 300 
H *a§3 0i<ir, ISScco^^^u-^uvXSrfflx 

&m<0) WL&vJ b'<^7 (Mfr>r^-TK) 
-Ti»() 2 5^ tfecmifc 
4) 26^ MW^ti^^o^^;? 

50 ^ 7-®2 1 2^^^n/c^-r ^ n>r y^xy xa 
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(fe^***3R) 2 It, ft«uyX <««3fe¥X) 2 
Ioi3 0] fiaw*^*«, ^yr^^uy 

X3 0 2*5jlT/3 0 3*#LTV^6. fe#«3t^3Ul. 
;7-3 0 4, 306, 309, #fe**5 J:t/»fe3fc*r 
(#fe*^*S:aiia-r6) ?<t9*<<y*%y 
-3 0 5, &&%<»ttWM^Z>?4 9 *4 y9 — 
3 0 7, fM^^«t6^^n^^;7- 
(*fc»ifffe3feSrS»i--5^ 9-) 3 0 8, M^>X 
310, 311, 312, 3 1 3*5J:t/3 1 4 ££^TL 10 

[0131] tffo^-r m<a^2 M^ufcttfi^ 

6o JK49>f h'VK/2 4*JJ:t/2 6 f&H^-f M< 

/w^2 5 fcn*o«rti:fcoTv>a 0 ctt^s^ h 

/</1^2 4, 2 5*5<tO«2 6^D|^txV^iftA^^l 
[0132] 3 0 0 Xte, #4 9 20 

yt 2 0 *X"CV^. I©**^py^2 

oi, ^ ^ d s/ ^ XA 2 1 1 1 

B^ftfc^^ h'</K/2 4, 2 5*5 J: If 2 6 £X, 
[0133] J£JIT, tt4t$!X**£It 3 0 0 (Df^ffl 

[o 1 3 4] mk* o lfl^mwstifcefeft (efe* 

Jft) te, ^yr^U-^uvX3 0 2i6 < t:O f 3 0 3^ 

w— * uyX3 o 2*sJ;t/3 o 3ICJ: 19^— lc^ti5 0 
[0 13 5] -fyf^I/^ ^VX3 02ioJ;tf303 

SraiiU^efi.*fi, 5 7-3 0 4tH4tfe«i:R» 

U *OR**ft0>5*>*>*fe5fe (B) *3ctt5»fe3t 
(G) te. Ztl^tiyj f U yf % 5-3 0 5XEI4 

*T««K:K*tU *fe7fe (R) te. y-f^n>r$/^^5 

-3 0 5£gi&l-£ 0 
[0 13 6] y-f ^n^f 5/^ ^ 7— 3 o 5 3r3i@Lfc* 
S 5-3 0 6t@4tTll-RWU *z<»&#l 
M^^X3 1 Olcj; DSEJRStU *fefflO»fi 40 

7-f h^^2 4{cAWt6o 

[0 13 7] ^^P>f«^-;7-3 0 5T'S« UfcW 
7-3 0 7X04 ^feffiOKKIfU ^>T^n 

^f^^7-30 7 4:aa-r6. 

[0 13 8] 94 9*<iy9% 7-3 0 7XSWUfc^ 
ft*^X3l l^OS^^u afeffic^fS 

[0 13 9] £fc, ^^a^y^^7-3 0 7£gi® 
LfcWfeftfl, ^-f ^D-T ^ 7- 7-) 50 



&m 2001-39737 

18 

3 0 8"CH4H>S«cEJttU ^OS«3t(i, ;7-3 

0 9-CBl4*±fl0{wR*t-r6 o WI5Wfe7t«, 

X3 1 2, 3 1 3;fc<i:tf3 1 4ICJ: Wfeffi 

^M7^f h^w^2 6(;:A&hr6 0 

[oi4o] 7tai3 o ifabmm£titc& 

[0141] wCO|^, ffifi7>f V 2 4^ff6S 
fi^^/l' 1 6 C0#Hi^ mUM hy>i/X? 1 7 3 kZtl 

m<5\,^xttW)-tz>mW)[s}® mm^m i^d, ^y 

[0 14 2] ISjatc. jftfe**3J:^#fe*fi. -tft-P 
H, »u&5>f M^:/2 5&J:tf2 6U:A*tU -tix-P 

[0 14 3] »fe#*iJ:Ot#fe3te 
13, -tiX-en. M B 7^f h^X2 4, 2 5*3j:t>*2 6 

[0 14 4] BMEiSS5>f h^yv-y 2 4 J: t)»fiKStt 

tcfc&m&mfc, t4fe*>a*7>r h/^24^^ 

#fe3tfi, ®2 1 3^^^-Y^n-Y ^^7^^ XA 2 1 |c 
A&tU ^-f ^ o-f S 7-®2 1 1 XHI 4 ^fefflJlC 
Ritl>. ^>f*p-Yy*5 7-ffi2 1 2&2KBL-C, U 

*f®2 1 6^e>ant-t-6o 

[0 14 5] fl»IB*Kfi7>f 5 tw J: 19?^ 

frbnm&ytte. ®2i4^^^^p^-7^/yxi, 

2 li^A^L, ^^n^ -/^ ^ 7-12 1 1*5J;^2 

1 2&*:ti*?timmi>x, m&f®2 1 6^<bmwi-5o 

[0 14 6] MIEf^S7^ h^vX2 6 Jwct D» 

^^tifcWfeffl^iil^, 1-**?*>jKfi7-f h^X2 6 

^e>o#ft*f4, i2i5^^^D^y^xyx^ 

2 1|rA^L, ^^D^^^;7-i2 12tfl4t 

X, W^®2 1 6tf^tti&fi-6o 
[0 14 7] ^(7) J: plC, B9IE»fi7>f b/^1^2 4, 
2 5*5j:t/2 6?5^^^fe^*, t4t?*)SS7>f 
^2 4, 2 5*3J:t/2 6I^J:!!)?Bfi8StLfc*lil6«t, 

^^n^ i y^7 p y xa'2 ncj:t)^$ix, cma 

2 0±I^S^ (te^SW) £*x£ 0 
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[0 1 4 8] Z<Dt%. m&ysi b'</\'7 2 4, 2 5*5 
5<£>T\ y->3 2 0±\,zWZ><BWtem&*&B 
[0 14 9] 

[0 15 0] KWJl) J^T<7><fc 5KUT0flgfltt#;tf 
[0 1 5 1 ] *1\ ^7^Iffii: LT, J¥£ 1 . 2ramO 
[0 15 2] -1- £i\ ffltlt^y^l^ 
[0153] WSli, 2 iz m (^^bir !/ «>^?g 

m^xzwrnuzm^^x, Mioo g f/cm 2 . 

3 0 0mm/sec <0^;#T* ( 1 lei) frofc 0 
[0 15 4] ft*5. »ii^^^7^Sffi(7)^ffi 

*y/Vjt>y (#0 am TNano Scope Illj ) £r/8l>T$j 

[0155] -2- m^. z (D^tfv^mm^ft l 
<t i o%yy-tv >t(Dm^mm. ^^^ms: 

3 0U ^v^>i?mr$ : 12 05)) ^ffot, ^31* 
[0 15 6] 

[0 15 7] -3- ^^/7^S«OS®4oJ: 
Affile, y y^HJ:^ S£J¥0. 2^mO 

[0 15 8] Cftte, X/^s^JF (ANELVAf±8S TSPF-73 
OHJ ) <7)X/^*/l;^£5mTori\ ^«7*— ^SOOWlC 
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* [0 15 9] -4- Au/CrBUc. ^fiK-rSlfflffl 

[0 16 0] dtt«, &gd£ 9ldLTtT4ofc 0 £1\ 
Au/CrBI±iC s 7* hU^ H^JztK teffctZ>Wn<7> 
hISrMLfc, Au/Cr 

[0161] -5- fcfc, ^#7**KK*tL"C\ 
10 Fxj/fy^ (^^^V^ffi: 10%^-/Kirl 

[0 16 2] -6- ftlc, ^7^SS^M+ffl 

L^Au/CrKS:»* Lfc 0 

[0 16 3] C*U£J;9, Cflffitt# #7 

[0164J-7- tfcld, ^6Dfl«##*7^StR 
ODfla^jg^s^KJw. mftffi (UV) WffcStetf* 
<JB*r*l. 6 0) Sr*H&*<at* 

#Jiw»^*t»WUT*^3»«|*WbS-frfc 0 44b\ 

[0 16 5] ««tr, #^-;#7*£W^ liLT, 

[0 16 6] (HJfi«2-8, lt««l-4) Sig*«= 
*TI5«llw^J:-5^-ttL-eix«HL^£JL^«. MIS 

X»ESrKigLfe 0 IS- 1 -t-*3«t-5W»« 

30 (^S^^ftft) 0^7^ifi^*lftSRa 

[0 16 7] 
[^1] 





wis 








JIIMl 


IE 




1 0 


Au/C r 


^flS0|2 


20 




1 0 


Au/C r 


XMM3 


2m 




4 


Au/C r 




l® 




1 0 


Au/C r 


»««5 


2EJ 


H 2 O a + 7'>ft7>^^A 


1 0 


Au/C r 


9«K«I6 


2 0 


H 2 O a + 77fbT>^^^ 


4 


Au/C r 


MM 7 


10 


7vi+yuty> 


1 0 




MM 8 


2© 


7y«+yutu> 


1 0 




JtttWl 


1 E 






Au/C r 


ifc<&ft2 


2m 






Au/C r 


Jt«0*3 


1 EeI 








lttt«4 


2© 









[0 1 6 8 J &.T. ^^5StCov>-Ctta-rs„ 
[0 16 9] -Wig: riEj iEfcLfcfcWfi. 
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ofcSL SbK, ¥«88 0. 8 mid ©»<tty *i*«g 

[0170] -^y^^^ffi: r7y»+^ytyyj 
m^t^y hxyfy^ffot th 2 o 2 + ^3Mt 
7f^iHt, i o%u 2 o 2 t 4%7Wbry^ 

oTc (xj/fy« : 2 5^. xyfy^H : 4 0 
0$» . 

[0 17 1] -**J«S: rio^mj irlEiffi LfcfcO 
*S«0^ffiSB5>£ 1 0 mid tftSSLfco U/imJ fcK 
»»S:4/iinAJslLfc. Cco££\ HJ&£#] 3 ^5/ 

>?tifffl$:4 8 0#£ Lfc 0 

[0 17 2] --^^JS: TAuXCrJ £fE®Lfct(£> 

Mf&isfr 0 = tmM.^tci><D^ -3 

-tdjfcJ^T, CVDjfelCj: «9 X J^J?0. 4 11m (DgMfegh 

^Lfc 0 Ctlfct, *F3S;tf7*»K*\ 6 0 0U 8 OPa 
KK^LfcCVDJFrtKAix. SiH 4 £3 0 0mL/#GD 

[0 17 3] 4*5* Jt««|-Cf*. UtTfEXM- 2 

[0 17 4] H^Jl-8(doV>T. WISX 

j£SES!®^S»« <**£l±B^fWr» rs-4 
5 0 0 J ; 2 ^fg) T\ ^ jx^tUfi* L/c 0 
[0 17 5] »XK«»Sr»*i-6m©^ 
#7*Sfitf>:RBK:«:, »^4IB<aJ;5 4t>oas£»« 

[0 17 6] (»fl5 2) HJfi«l'-8*3j:t/tt;tS5«l- 

[0 17 7] 
[$2] 



30 



40 



10 
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R/D 


K%) 


«±»-faV /El 1 


O 


2 0 


2 




2 1 




0 


2 0 






^ u 




© 


2 1 




0 


2 0 


**«7 


0 


2 1 






2 1 


Kltt« 1 


X 


1 6 






1 6 


tfc««3 


A 


1 7 




A 


1 7 



20 



50 



[0 1 7 8] 4*5, R/DJt#0. 95-1; 

5<£>t>tf>£ r@j , 0. 8 0 — 2. o<ot>o£ roj . 

0. 8 0 — 2. 50)i>tf>£ TAJ . ^*iJ£JW<£>t><£>&: 

rxj t ufc 0 

[0179] (sflfi 3 ) mmm 1 - 8 *5 xxttt&m 1 - 

4T-®{3t^tb/c#-7-f U>-XStgtcov>X, *'*y 
.»te>tlfcffS0. 1 6 /xm Offi^JBI (C ri) x "T4^ 

^7s/^-7hyy^^^ifc e se>ic, 

» istr&izxvjetfLi,. ma*'*** 

[oi8o] tsbiz.. zthhm&'<**m*tfam&t. 
wmmMLtcT ft mm t ufc*. 

iTF Tlffii oHIw** SixfcffiWfflJ^itATL^feSS 
fitSB(«rtl:ftAL, &^-C\ ^^-SWATLSrSv^ 
(21 3 fc^f J: 5 4«JtOT F T**/^/i/*:**t^ix» 

[0181] tLX, Clii6#TFT«fi/^Hco^ 

XflS**«cco*aia*4:W3eLfc. *Wtt*«:*2lc« 
■To 

[0 18 2] *2^IS*^e>^-5J:5^ *^WICJ: 
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[0 18 3] JJclC jBfi«l~8T*»e>iXfc"^>f ^ ci U 
B) $:a^5i:Tfc e ib^M/pv^x 

[0 18 4] s&k, ±renjfc«iK*5ft*ia-2- 

{C^T, ICCHF 3 Xf* 

lw«fc* K7^^5/fy^ (tf^SSfi : 5 Osccra, IE*} : 
5 OmTorr , RFtH^] : 4 0 OW, *y^^l»IB : 2 
0#) wtlw J: 5^^f7 ^S«^*BB»^«: 

7 /xm A*!lLXJlPX3EKJiS:l»*U. v^f^P^yXS 

&&htiZ>-*"( * n i^X*ESr#e>*x*io 20 
[0 18 5] 

[0 18 6] SfeUUl. #3&Wfc:«fc*Ltf. H3<jtt91& 
B*r««i-«wfc#E-e#« 0 

[Hffi<30ffim*»W] 30 

[gii] *»«©*iii«fc*5rt-*Dfl«##^9^ai*© 
[19 2] *&w<nnmm\z&rtzwm*%tf i 7xmm<z> 

[11)3] *»Wo*ftx<*^ojtJt«Sr*i-«S:»ft« 

[[9 4] #»wojiifi««w*5jtsia!«*a!**»«o** 



1 ^^nuyXSI 

2 Dfl»##^7^S« 

3 nam 

4 9 n Ui^X 

5 JSy^mWL 

5 9 *DX^®ji 

6 ^*^Jf 
6 1 IP 

6 9 mm&mm 

9 WJ9BJB 

l o ttA/MtsWattASK 

i i ^7$/^^ hy 

ill Hp 
l 2 

16 JKA'<*A' 
1 7 T F TiHtSE 
1 7 1 tfyxmfc 

17 2 fiS'J®^ 

17 3 »lh7^^ 

1 8 ifoPpJi 

300 &ttmm^mm 

3 0 1 ftJB 

3 0 2, 3 0 3 ^fyr^U-^uvX 

304. 306. 309 $ ^ — 

3 0 5, 3 0 7. 3 0 8 ^>f ^ n>f -x^ * 9 — 

3 10—314 ft^UVX 

320 y — > 

2 0 

2 1 ^-f ^n>f y^^JIXA 

211, 212 ^^o-fy^5 7-ffi 
213—215 ffi 

2 1 6 am® 

2 2 g^i/yx 

2 3 ^t^l- y h 

2 4 — 26 M7-f hA^X 




im3] 



(15) 



mmz o 



[ID4] 




313 



